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Objective

The objective of thigprocedure is to develop andaintain aprogram thatprovides
guidance for thejuality requirements analspects of worlperformed during the conduct
of contracts between Electric Transportation and outagencies, includinghe EV
America Performance Test Program.

Scope

This programapplies toall activitiesconducted by Electric Transportatidpplications in
support of performance testing of electric vehicles performed pursuant to the requirements
of EV America. Thisprogrammay also apply toother activities, if theyare specifically
invoked by the documents controlling those other activities.

Documentation

Documentation addressed by tpi®cedureshall beconsistent, easy tonderstandeasy
to read, andaeadily reproducible. Documentshall contain enough information to "stand
alone;" that is, be self-contained time extent thatll individuals epected to review it
could be reasonably expected to reach a common conclustbout the need toeview
additional documentatiorStorageand retention of recordsuring and following testing
activities shall beompleted as described rocedure ETA-AC001, "Control, Close-out
and Storage of Documentation.”
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Prerequisites

4.1

4.2

4.3

4.4

4.5

4.6

Personnel conductingrork under this program, or in accordance with the
procedures associated with the Bvherica Performanc@est Progranshall be
aware and trained/certified as to its contents.

All procedures controllingvork or programrelated activitieshall besubject to
the requirements of this program.

All personnel withinthe cognizance othis programshall be responsibléor its
implementation.

All personnel withirthe cognizance athis programshall be responsibléor the
quality of theirwork activities andproducts. These productsay be angible or
otherwise.

All personnel ar@esponsiblefor identifying conditions adverse to quality and if
possible correcting those conditions.

Conditions adverse to qualityilwbe reported tomanagement, regardless of
whether they were corrected.
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Exclusions

5.1  This Program does not apply to activities outside of thjaseificallyaddressed by
the programs and procedures developed and associated with themEnta
Performance Test Programbeing administered by Electridransportation
Applications.

5.2  Should this program bapplied to other activities administered by Electric
TransportationApplications, itshall beinvoked bythoseactivities, without the
necessity to revise this document.

5.3  Specific exclusions from thiprogram should be madeithin the document
requiring the exclusion.
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6.0 Quality Assurance Criteria
6.1 Program

This document functions dlse writtenQuality Assurance Plan. Itilvdescribe, as
necessary, the fational responsibilities, levels @uthority (as appropriate) and
interface requirements fandividuals managing, assessing or performimgrk.
The program has or diredtise establishment of specifattributes. Thesenay be
included inother approved procedures or programs under the contileofric
Transportation Applications. The program should include the following attributes:

6.1.1 Aformal Quality Assurance Plan (QAP). This document is that Plan.

6.1.2 Management retention angesponsibility for an effective QAP. Each
individual is responsible for the quality of their work.

6.1.3 The promotion of effective achievement of the performance objectives.

6.1.4 The QAP ishinding on allpersonnel completingvork underany ETA
series procedures.

6.1.5 The quality of processes are ensured to an extent consistent with their risk.

6.1.6 A description of or reference to thegamizationalstructure,functional
responsibilities, levels of authority and interfaces.

6.1.7 A common vocabulary along with key terminology. Personnel
indoctrination should include appropriate definitions.

6.1.8 Work assigned or contcéed outside of the organizations should be
identified, along with any required managementontrols, such as
responsibilities and lines of communication.

6.1.9 Readiness reviews should be completed for all projects prior to initiation.

6.1.10 Responsibility andauthority for the stoppage ainsafe or unsatisfactory
work should be assigned and clearly denoted for each task or project.

6.2  Personnel Training and Qualification

6.2.1 Personnel performingiork should be capable of performing their assigned
tasks. Qualification requirements should be establislied specific job
categoriesTraining includesdoth education iprinciples and enhancement
of skills and practices.

6.2.2 Training should emphasizeorrect performance ofwork and provide an
understanding of thauhdamentals of quality, safety atite importance of
“doing work right the first time.”

6.2.3 Training plans should address and stimulate professional development.
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Personnel performingrork thatrequires speciakills or abilitiesshould be
qualified prior to performing work. Qualification should require
demonstrated proficiency of each candidate.

The following job categories will have the noted minimum requirements

6.2.5.1 The Program Managgmould have aninimum of a BS Bgree in
Engineering or Technology, ardur (4) years of electrizvehicle
experienceand/or four (4)years of Program Management
experience. A master’s degre®gy beconsidered atuffiling the
requirements for one of those years of experience.

6.2.5.2 The Test Managshould have aninimum of a BS [@gree in
Engineering or Technologytwo (2) years of Program/Project
Management experience atwb (2) years oftestexperience in a
professional commercial industrial or governmesatting. A
Master’'s degreenay beconsidered a#ulfiling the requirements
for one of those years of experience.

6.2.5.3 The TesEngireer shouldhave a BS Degree i&ngineering or
Technology andwo (2) years oftestexperience in a professional
commercial industrial or government setting.

Certification of personnekhall be completed in accordance with the
requirements of the specific test procedure or program.

Quality Improvement

6.3.1

6.3.2

6.3.3

6.3.4

Processeshould be established and implemented Wit objective of
preventing problems and improving quality. Thgsecesses camclude
peer review, design review, probabilistic risk assessment, etc.

Information collected during various processes shouldatayzed for
trend identification.

A no-fault attitudeshould be fostered bgll individuals covered bythis
policy.

Non-conforming items androcesses should be controlled to prevent their
inadvertent use.

Documents and Records

6.4.1

Documents

6.4.1.1 Processeshould be established and implementectaatrol the
preparation, review, approval, issuance, and revision of
documents.
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6.4.1.2 The scope of document contsblould be defined, and should
include procedures, testesults, procurement documents, audit
reports, findings, vendor supplied data, etc..

6.4.1.3 Revisions to controlled documents should be reviewed by the
same organizations arldvels that revieweénd approved the
original document.

6.4.1.4 Controlled documentshould be distributed to and used by
personnel performing the work.

6.4.1.5 Record copieshould be marked as such, and maintaifoeca
specified period of time.

6.4.2 Records

6.4.2.1 A processhould be established to ensure thaficient records
are specified, prepared, reviewed, approved amdhintained to
accurately reflect completed work.

6.4.2.2 A processhould be established which specifig®® minimum
period for storage, as well as the requirements for storage.

6.5 Work Processes

6.5.1 Work

6.5.1.1 Personnel performingiork areresponsibldor the quality of that
work

6.5.1.2 Review personnehre responsiblefor ensuring that personnel
performingwork areadequately trained and certified to complete
the assigned work.

6.5.1.3 Work should be planned aaxctomplished in a controlled manner
using approved standards and/or procedures.

6.5.1.4 Work-related instructions and procedusbsuld be developed
verified validated andapproved by technically competent
personnel.

6.5.2 Calibration and Maintenance of Monitoring and Data Collection
Equipment

6.5.2.1 A processhould be established or verified to be established
which controls thecalibration maintenance and usena¢asuring
and test equipment used for monitoring and data collection.

6.5.2.2 This equipment should be suitabler the use intended, and
should have calibration certifications and standards traceable to
national standards, where possible.
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Design

6.6.1

6.6.2

6.6.3

6.6.4

A processhould be establishddr the designprocesswhich uses sound
engineering/scientific principles and appropriate standards.

Changes tdinal design, whether prior tmstallation or use or not, should
have the same restrictions and revieprocesses that theriginal design
was subjected to.

Verification processes should be consistentll design levels, and should
be accomplished by individuals technicaltynpetent in théeld the design
is in.

Testing toverify or validatethe design omprotocolshould be accomplished
prior to a production use of the design or protocol.

Procurement

6.7.1

6.7.2

6.7.3

6.7.4

A processhould be established and implementednsure that purchased
items and services me¢he established requirements and perform as
expected.

Prospective suppliesbiould be evaluated to enswrdy qualified suppliers
are selected

Actual performance of items should be compared wahginal
performance criteria.

Thequality of purchased items and services shoulddsdied at intervals
consistent with the item’s complexity, service conditions and risk.

Inspection and Acceptance Testing

6.8.1

6.8.2

Inspection

6.8.1.1 A processhould be established and implementedpecify when
and what type of inspections are required.

6.8.1.2 Inspectiongmay be implemented by ofor the organization
performingthe work to banspected. Personnshall not inspect
their own work.

6.8.1.3 When acceptance criteria aneot met, deficencies should be
resolved and re-inspection occur, as required.

Acceptance Testing

6.8.2.1 Testing processeshould be established and implemented to
demonstrate that items and processes will perform as intended.

6.8.2.2 Testingmay be implemented by ofor the organizations
performing the work to be tested.
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6.8.2.3

6.8.2.4

6.8.2.5

Item and processstrequirements and acceptance criteria should
be provided by or approved by the organizatiesponsible for
the activity.

Test procedures should be developed and include the following:
6.8.2.4.1 Instructions and prerequisites to perform the test;
6.8.2.4.2 Completeness and accuracy of data;

6.8.2.4.3 Use of test equipment;

6.8.2.4.4Acceptance criteria (if applicable);

6.8.2.4.5 Inspection points, as required;

6.8.2.4.6 Test article configuration

Retesting oftems or processes to determine that they meet
acceptance criteria is required after deficies have been
corrected.

Measuring and Test Equipment

6.8.3.1

6.8.3.2

6.8.3.3

6.8.3.4

6.8.3.5

6.8.3.6

Aprocess should be established and implemented or verified to be
present which controls the calibration, maintenance,
accountability and use of equipment usedaatrol any process

or data collection system.

The types oéquipment to be used, such as instrumenotss,
gages, reference and transfer standards, and non-destructive
examination equipment, should be defined.

Measuring andest equipment (M&TE) should be calibrated at
specified intervals, omhe basis ofthe item’s required accuracy
intended usefrequency of usetability characteristics another
conditions affecting it's performance.

M&TE should be labeledagged or otherwise controlled to
indicate its calibrationstatus and ensure itgaceability to
calibration test data.

M&TEshould be calibrated against standdraging an accuracy
that will ensure that equipmereing calibrated W be within
required tolerances. Ihationally recognized standards exist,
calibration standards should be traceable to such standards.

M&TE found out-of-calibration or out-of-tolerargt@uldnot be
used until it is successfully recalibratdthe acceptability otems
inspected, tested aneasured with an out-of-calibration device
should be determined.
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Management Assessment

6.9.1 Planned and periodic management assessments should be completed as a
way to improve quality.

6.9.2 Results of management assessment should be documented.
Recommendations resulting from the assessments should be promptly acted
upon, and the results of those actions noted as appropriate.

6.9.3 This process should involve all levels of management.
Independent Assessment

6.10.1 A process ofplanned periodic independent assessments should be
established as required, and should focus on improving items aresgesc
by emphasizing achievement of quality.

6.10.2 Personnel performing indepa#nt assessments shoaltt in amanagement
advisory function, with responsibilities including monitoring wbrk
performance, potential problems, probleneqursors an opportunities for
improvement.

6.10.3 Personnelperforming independent assessments should tdodnically
knowledgeable and focus on improvitige quality of the processebeing
evaluated.

6.10.4 Personneperforming independent assessments shaowdd have direct
responsibilities in the area they are assessing.

6.10.5 Theseassessments should ®nducted using criteria that describe
acceptable work performance and promote improvement.

6.10.6 Assessment results should be resolved tbg management having
responsibility inthe area assessed. Follow-up review ofdéficient areas
should be initiated as necessary.

6.10.7 Responses to assessments should include the following, as applicable:
6.10.7.1 Action to correct the deficiency;
6.10.7.2 Cause identification;
6.10.7.3 Actions taken to prevent recurrence;
6.10.7.4 Lessons learned;
6.10.7.5 Actions to be taken for improvement.

(11097 Etectric Transportation 7P ptications All Rights Reserved



7.0

Procedure ETA-QPO001 Revision 2 12

Glossary

7.1

7.2

7.3

7.4
7.5

7.6

1.7
7.8

7.9

7.10

7.11

7.12

7.13

Assessment/Verification - Thact of reviewing, inspecting, testing checking,
conducting surveillance’s, auditing or otherwise determining and documenting
whether items, processes or services meet specified processes.

Effective Date - The date, aftewhich a procedurehas been reviewed and
approved, that the procedure can be utilized in the field for official testing

Item - Anall-inclusiveterm used in place any ofthe following: appurtenance,
facility, sample, assemblycomponent, equipment, material, modulpart,
structure, subassembly, subsystem, system, unit, documented concepts or data..

Process - A series of actions that achieves an end result.

Program Manager - As used in thpeocedure, thendividual within Electric
Transportation Applications responsiblefor oversight of the EV America
PerformanceTlest Program. [Subcontractganizationamay have similarly titled
individuals, but they are not addressed by this procedure.]

Quality -The degree tavhich an item meets or exceeiti® user’'s requirements
and expectations.

Quality Assurance - Actions that provide confidence that quality is achieved.

Quality Assuranc@rogram - The overall program established by an organization
to implement the requirements ofthis procedure. the Progranmassigns
responsibilities anduthorities,defines policies and requirements, and provides for
the performance and assessment of work.

Service - The performance @fork, such as design, fabrication, inspection,
nondestructive examination, repair or installation.

Test Director - Thendividual within Electric TransportationApplications
responsibldor all testing activities associated withe EV America Performance
Test Program.

TestEngineer - Thandividual(s) assigned responsibilifgr the conduct of any
given test. [Each contractor/subcontractsiiould have at leasine individual
filling this position. If so, theyhall be responsibker adhering tahe requirements
of this procedure.]

Test Manager - Theindividual within Electric TransportationApplications
responsiblefor the implementation othe test program foany given vehicle(s)
being evaluated tahe requirements of the EVAmerica PerformanceTest
Program. [Subcontract organizatianay havesimilarly titled individuals,but they
are not addressed by this procedure.]

Work - The process of performing a defined task or activity. For example, research
and development, operationsiaintenance and repair, administratieoftware
development and use, inspection, data collection and analysis.
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